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(54) Title of the Invention: 

Optical pickup 
Abstract: 

Provided is an optical pickup which can eliminate unnecessary resonance in a high 
frequency band. The optical pickup includes an objective lens (23) which forms an optical 
spot on an optical disk (D), an operating member (40), a mounting portion (33) installed on 
the operating member (40), the objective lens (23) being mounted on the mounting 
portion(33), and a supporting member (20) fixed to a fixed member (15), which supports 
the operating member (40) to move in a focal direction and a tracking direction of the 
optical disk (D). An elastic member layer (37) is interposed between the objective lens 
(23) and the mounting portion (33) installed on the operating member (40). Accordingly, 
unnecessary resonance in a high frequency band is suppressed. 
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n^cHi. a\m^^m oieAi^i ^mah^^^w s^oii^ 2foioi^°j r^^n^oii 9\m ^\B^mo\\M x\x\^ cng^ 
^M\^ aoiu°^ g^^^. ^^^011 am ^3^°^ s^oioi ^ 

CfOlU^^ Sffl S3fM ?I^^AI^i:)| ^^Xl^AM^ ^:>HS 3- 

14721 ^ gaxHg 4 :)H°i ^HiJ¥IH# ^&!:^iOil J2§6^J2, 01 S^CH^Oj) Xh^g 73I01AH CHMgy^M ^ Xl 

o^^is om. ^oj ^:}H^ 2-232824 m. ^^2^ ^01 ^^BCHM xixiote mm nmm ¥^o\\ ms. 
%^ ssiHM o\mo\D\5: am. mo\ ^om 3-54736 s geoii uEfu^oi ^^i^ n^m Jim mm 

01^ ^SLHOil ^Bo[D\^ o[Jl, g:?H^ 3-212826 ^ ^HOil UEfU^OI ^dl^ 
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4^:?|2J 5:iHS 3-14721 S ^a£jO||, gig ^oi g:?H4: 60-197942 s. ^MSf ^01 2f0|0iS 

A XF^o^ ^xIoF:^I£ om. ^ol 62-137732 s UEfU^OI SfOlOlM JnXh^o^ 

on\E. om, e:?H^ 63-119029 s eM2f ^01 ^4-21 sfoioiM nois^ oi^i^mn, 
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2folo^):'^ M 1 ^mnjt >i°i siiiiote XII 2 ^^tr^^ ^gs^£^ 2^0101 hs^xhsj m^m h e^ 

5101 m^^Xi 

SE^^. ^oi SPHS 3-125336 ^ gSxHg 2f0!01 H^m ^oH :?FQ^g icte D\Bm OlgoF 

£^ mo^. S^^m^Ojl CHgaFS^ t^ ?52| ^^BjX^ 91Q . 

naiu. e^HSxioii ^ioiah^. oio^oii uEiy ^x^|gol s^siQ. 

&!XH. sn-ioii s^oHA-i^ ii§¥XHOii SEHM ^x\m ^^011 ^lojAH. 2foio^:?F A xnei S^dte. SE-im 

5£§h. :>F^¥JHS¥Ei mo\^ , SE^ QE: B\\0\±0\\ SEiM ^xl^^ m^t^ OlSt^s! 
OFU£K ^SF3^ ^XIISOI . 

Xi\0\m 4^ 2ACH£ n XilCHg^:'h OH^ mm ^ OFLISF. S^^tPiSf MfiHUAISI SS^m^^M Q^D\\ 5te 

mm ^mm b[^'^mx\ ^o. 

s£m, mo\ g:?HS 1-243246 s. gsoii ueiu^oi nm^J^m h m^.^ ^mmJis, am. 3 2^01 
01 3§¥ :^h3?foioii ^^^¥M ^xiote ^^L^^e oH¥ x^o^AliJ o^usk cHMSii^E ^ixiei^oii 
xixi¥XH^ nsote £foio]opiimsoii. ^Eh^^di^^iif^^)^ xiioiir 4- sa^ 
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mt\, ^Eo\ s:hioii saoiai^ ^^eioid^s ^^^e 5101 i:^6f:?ii s^an 

Q. 

USH/H. S He^Xte ^^3^1 ^XilgS SHSoPI ?IoH i^^SK^e ^o1#^^ 6-34119 S)OilAi . 2f0|OiS 

E! xixi¥XH2i ns^^tiM ^§om. 01 e^^oii SEH m^m mx\o\^m ?^e[ sxis 

Zldm. 01 SIS S^IOll 2|oF^. aOIUS^ ^?d>i, 2MA||>:A|2| ( 2!! All >^ A| Oil 5|g §XPF M2H 

:?t^sEM ^^e^sMi g^^^ote 5!eoi eiigioii 2i4j5te Al^^). sn ssfem 

DSIGII. :?I^OHxll, ^61 CO-ROM 2f XH^S^Xie2J IiHiTOl! CCfdFAi XH^Oj ^glF£|3 2iX|°l. 01 

XH^M ty^^ s^dte noil Q\mm ^ ^S2i ai ^ ^bh^aisi ^m^^s ^ohxte si,^oi 

01 S^. ^ Jl2yX[D\ eiXH §xte £ 19011 UEIU^OI ^BH^^xlSJ A^gCH^ei XH^ 

^ote 5101 esasia. 01 cH^oii h^^ef^^choiiai tmei §§oi gifa^ ah^^ ^xipf 
map. 



^m-^cHdiAj Mus^^ ^ 91^ mx\m xw^m^ c-iioii aici. 

g,^S>^3f 2|Bote ^^E^o^ 0l§AI3te 4^:?! CHggil^SfiF :?FS¥XHM 2t.^ate &^¥IHM i> 
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¥XHM ^^o\s^ mo. 

&^^¥insj ^mm o.05~o.2mm ^ 6H£ &^vxH^ oii^Ai gsfxii. S 

a. e^¥XH^ m^mm si,^6H£ mo. 
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01 §x|^. £ 5011 SAIo^^OI, e^^^^SI US bilOI>i(11)2f. 01 B¥01l ^lijAlEI S^^EK12) 

£j £]^01l Al^iEiiif b|jO}^(14)2| e^¥ LHSe ^^ai. Al^iSi^If 01 ^( 14)£l ^011 II§e(13)e CHIl SI 
AKW). UAK22)0il A1>^S!I<:^ 01101^(14) §^ Il§e(13)g §^^©(12)011 HSofH SiCf. Oi::>|Ai H 

S5h(13) ^ §S^^(12)^ :i2S¥XH(15m ^^Sm ?JiQ. 

£ 1011 sAim^oi. M±m^ bnoi^(i4)°i ii§&(i3)oii B¥^ e&'¥ oia^ ii§&(i3)oii 

AH o^Z^Sj >|£ieie 0IZ^£JO^ g^^¥(17):J^ §^@Cf. 01 I2§EK13)5I ^Oj AH>^ai<:^ bll0l^(14)^ 

^Ahoioii ^^£1^ ^zi¥{i7)oi)^ ^s^sfoii cuoH 2}^^o\ u o\mo\B 

gE^¥^(18)M m^mn &¥0ilAH ^^XiM ^E^oH ^ms.lkm ^013 2iCf. 

SE^^ 01 I2§e(13)0i! ^^o^ 2 ^ 4 :>H2| X|XI¥XHMAM M±mM £f0IOi(20)2j ^&¥M HSoHI £ 2m 
Oil aiOi 4^S^^Sro^ ^3^, 3 ^c+OII :?ie¥XH(40)M XI*?:iA|5II2 aia, ©BF/H. :»IS¥XH(40)^. 3hS 

i^^^ 4 :)H2i £foioi{20)2i ^BOii ^^£[21 xixiea. oi 21010^(20)21 oh 

&0I ^xlol^ ^^EH^ I2§e{13)M SH ^^^OIlAi MS. £ lOil UDU^OI . A Xl^o^ ^gg 

IQ. SE§[, 2IO|Oi{20):>l OH^OI ^ZlS^ ¥^2| Ai^^Bl^ t«I0I>:(14) §1 :?I§¥XH{40)0||^ . 
^S(21. 21)01 §^£112. ^S{21. 21)LHM llf£f 2101 01 (20):'F e^f^D. 

£ 1011 £Alo^^O|. :>fe¥XH(40)^ CHe^^(23)M ^XIo^^ ai^aCH(24)2[. ^CH e^¥ e?,^Oil ^ Xl 
£101 2f0|0i(20)21 EIE^¥::?^ I2§9. OjIM eS H&IEH :)\mX]\2\ eCH MeilO|M(25)M i^^H 2>l 

Q. 01 S^. :>h§¥XH(40)Oi|A1 210101 I)§:iH:4i^ :?ie¥XH (40)2J 210101 :?I^^B§(0)g ^^^^ 5H 

□1^^^(23)21 cHse 01^^ ^^ifoii o^::>iAH. :?i^^:mg(o) o\e}ii 51^ a xf^^^ qh 

^01 ^xis ^oi ^^2j. ^ 2 4 :?H2i 210101(20)21 ^^^^^2\ jsse :'f=3iDi, oim m^o\ §2J 

ziain, ciiM^^(23). :>F^^ing(o) ^ :Q§e(i3)2i e^e xiu^ ^i^mqii ^ijnm^ ^^^^^21 eu^ 

eQ1(24)01lfe :?F^^II2S(0)M o[0\ □^S^ ^x|0|( IW^J[ m^£.^B 1 ^^2j Hdl^^^SI S3i 

^ 3^(26)01 ^X|^3f ^AIOII 0\m 3^(26)2J ^^011^ 1 Mhoj e^H^j 3^(27)01 ^X|£j 

01 2iCf. 3EII1. bilOl^dDOllAH^ ^3i^ 3^(26)21 ^BHIJ 3^{27)M 7]|?-|y£^ 

3^(26)2] eg¥M3f 3 21^011 1 ^fe[2j SiH(28)D[ :?lil£|01 giU. fiB(28)01lfe XF^(29)0| 

§S,^£I01 2iCK 

CISfAH. S^r^ 3^(26)21 li\0\^'9^^] X[^^2\ ^^^mOW 2\m ^11^^01(24)^ £ 2011 £A| 

oh ifAhnoi 55^>^- ^^n^^ Oiesm. MSliU 3^(27)21 ^I01§.^o^m1 £ 1011 £AI 

m MBHij ^m, m P:±:a{D)2j ^^3^ ^imste ^^i^£m oisoMI sq. 

mm, :?i#¥XH{40)2j :?F^^i)g(o)M e^^s o\o\ €Am^^(23)2^ pssi^ ¥M(30)e m 

^o^Ai :?l^oH2, SEi ¥^(30)01lfe ^0|2f ^01 2F0|O1(20)Ph g^folfe ¥^011 OI313f i^^olXI 

8^£s ipg(21)0| g^£|01 01 Sm ¥^(30)21 ^^'¥011^ H^^SSS fii ^ gj:±:{31 ):?! 

^X|£J3. £ IgOll 2101 ^^r^^M ^SF£^ £|01 2J.Cf. 

mm, £ 2011 £Aim^oi. 3§¥xh(i5) owm m^^sji uAK32)2j naoii 21 oh n 

Zi ^ Cl^a(D)2| a^Sg,^§^os oi§oh£^ £101 SAD. 

0121 ^01 SXIOil 2A01A1. i:H#ey^(23)2| :Q«^II^4:QjOI|Al gSfi& 2^;g|gh 
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xHeslH no. £ 3 §^ £ 40il UEfU^OI CHggi!^(23)2| ^^gCH(24)01l CHs^ 

§^^¥(33)oiife. oiiM MS ^^¥::>^ o^eH&^i^o^ a^ssoi 5^s?sc35)oi ^^^m 

^¥(34)2j bhR¥^ 2^e^S(35)2i ^^011^ ^OI(Ll)^ ^^S^^SI 

mm, ^^^m 2^¥(34)2J b^R¥ Eil¥£l¥ □igey^(23)2i 21^ Eil¥£l b^£^¥Oil 

oiis oii^ai 4^x1^21 ss^^^ie sssh CH^ey^(23)M ii^^ai5i:o. ei£E(23)2i § 

01 S^. g^^m ^^^oPl ^o\0\ &^¥XHS(37)01I Olgm^ XHSHj &^m^, 0.5 oil 

AH 5kg/cm^Sj ^^D[ bH,^^ohD. 

SE^^ ^^01 Oii^SSE OI^^2i ^sH/d^ &^¥XH#(37)£| ^JMK^OI )(L1 )M 

^S2i s^o^ ^§5^^ ^01 dh^^mu. 01 {^m^^i23)9\ usaioii o\^m o[^^^^ 

^AM. ey2S4^g 2^¥(34)£| d^R¥Oil ^x|^^ ^^Jil a>i¥(36)2J ^OI(L1)£f ^:HI SCF. m^\M, 
01 ^JHI ^?§Sri:¥(36)2l ^0|(L1)M Dial ^Sfh 2iSg ^S6H¥^. i^^i,^^^ ¥^|2| &S¥JH#(37) 
e 4^ 2iCi. 01 3^. &^¥XH#(37)2| ¥J)II(L1)^ d^^^^'m^ll^ 0.05mm OilAj 0.2mm S^LHS m 

^¥XHS(37)2J ^j)i|(Ll):?f ^^rnm^W ^Ol Sia. 3£|I2, S^¥(36)M ^^m^cii 

^, OjIM MS MH ^Oil ^ aiD. SEe^. E^^¥;QIS(37)e §^6^^ XHS^/Wfe. OII^aI 

4^xix-iisi m^M 2I0IL mm ^£ie:?ii s^^jQies ois^^ ^ sia. 

SEth, &^¥XHe(37)2| ¥^I(L1)M Se m^\\ ^SoUl a^0^£ 3^011^, £ 60il £ 

Alol-^OI ^§ a^¥(36):'^ Sl^ eii^^^e 2^¥(34)« ^X|oH2. 01 d^R¥ [:Hg^^(23) 

Oh^dSOII OII^AI 4^XUiI2J SS^^Xiie SSohOl OIM SS^AIlJo^Mi &^¥XH#(37)S DmA\d\^m 6H£ 

ma. 

OlOiAH. 0|^^3f ^^01 ^ ^AIOIISI 5^§0j| 5^oH ^S^^Cf. 

bf2f ^^01 i,^x|Oil 9JiO\M, 015101 ^^ohS 3^(26)3^ MBHH 3^(27)0il ^ 

CCf£f eil3#CH(24)^ ^^^^ ^^EM^^^^IT) ^ ^2HU ^^E^£^ Ot^oH C\^B{D)m 

£JU. 01 S^. :>|^S SIHM^ ¥M(30)2f ^&!^(31)e ^xlE^o^ 

AM £ leOil aiOiAH ^^§51 OI¥OjXJ aiH. CCfdfAi 9HA||>:A|0il ^S^Oj 

5iM 3:hi ^xii^^ 4^ aia. 

01011 ^m^l ^^%^^ MB, ^2HU ^^E^OllAi CfOlUe^ gHei>:£ HD\\ Dmo[^ D[ 

S£^. II§;E.K13)3^ AH>^^<!^ miO|^(14)2J ^^E^¥^^O^I Sffl¥XH(18)M IJHXHAI^ OIMM S^l^^^^Mi, 

m^9,m g^ioi x-ii:h£j:2 i,^xi?sAisj mii^m bpii e^^^aiii sad. 

^61. ^ ^Aiojioii 2ioiAH cnM^^(23)^, n^^m^-Qioji ?xo\A-\ ^ffl i:^^ ^9.^, o\\m MS 

OII^AI 4^X1^ 0l¥aj2 &^¥XHe(37)e '^WJ^Md^ Sl^^CH (24) Oil ^^S[£|£^ fUD] CH^Oll, oi|Ail>^A|01l 
^ol CH^OllAH SSfie^ :H°J ^^oI ^Xllom g5!2J(Q){¥M2j n^m ^^Hl grs 

4^xi2«o^ UEHH^ :?is)£i m^mm mm ^ 

eii^4^g £^¥(34)2J dm^¥01l ¥?)117?§ M>i¥(36)M ^X\%'£.^m, &^¥XH#(37)2j 

^M{L))m ^mm ^9.^ s^ai ^ 9111, ^xii^hi-m ^^^^ m 910. 

£ 7B e ^AidioijAi x|s_^nF4^ m^(^^)m UEitu nBHHoiw, eenoii s^oiai^ 51=21 m 

91X\°}, e ^A|01l£f ^Oj E^^¥XHe(37)M ^xIE^^^m-I ^^::'|£J niBIJh 2i0^X|I2, 

£t.K ^AlOIIOII S^OlAHfe §^^¥JH^(37)o^Mi gSTXlIM 0|ge^ S^OII ^S5!iHU. 0|01l e[ 

smxi atn. oiie MS sie^^^si &^¥xh#(I2¥. 4-xie)M cHMey^si d^R¥ e!!2S4=g £ 

^0|2i l]\ 1 ^AlOllOll 2iCHAH^ OlMei]^ ¥^01l &^^¥XHSM ^xloH 4^01 Oil A1 ^Bm giOHSE^ 

snou. aeoii x-ii 2 ^Aiojioii ueiu^oi ::'hS¥XHoii ^ioimm :qsi.^o^ 

Mi II«^Ef4-[:H01IAH g^M 2i0H£^ 5H£ ^Cf. 

£ 8^ I2S£i IM 2 ^AlOlloi a|S Sx|2| ^fi¥M LfElbil ^^S^OiS. £ 9^ £E 8e°l A-A ilil^ 

OlIAl e ^S£. £ 10^ £ 901! £A|oh ^^oj ^^oj|g L[E}^ £S0ia. £§[, £ 1011 £Ale[ ¥^ 
2^ e^¥^011 5^6HAi^ ^^¥^M mO\ ^SM ^^^s^Cf. 

£ 8 £ 9011 £Aim^0l :)hS¥XH(40)2l I2§¥XH(15)^2i Ell^£l¥2| e^¥0{|^ dhR¥M y:'l 
33 BS £^¥S^^^^ gaei^ 9II0IM §s^CH(45):?^ ^XIQCH 9JiQ , 0| ^|0|e 

§s.^CH(45)2| SSS :H2j CH S^^^S S^SIOi 01 §sM:H(45)2| LH*XH S(45A)2j 4 ^^011^ ^^ 

eS^OI DH¥ OlPOiS! ^M(L2)D\ Oj|M MS 50|jm §£2J ^ni|0|i^¥XH(46):?f ^XISOl aiCf. 

01 4 :'H°J r^mi 01 :i:¥XH (46)^1 OIL 3 ssjol §srcH x^s(45A)sc^£ ^^\\ oi¥Oi£i ^:?iph 

OjIM MS lOOmg §£2J CH SA^o^ gaej:^^ mo\m.{47)D\ S^Xl ^XlSOi SIC|. 01 S^. gagj^ 
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?II0|M(47)2J 2^2^. §SfQj(45)2l LH¥^^3f S^mxi QfS^ OIZ^@ ^XlolQ . 

mE}M, gS^^ ^I0|e(47)oj 5^23^ xKsvQi XHa(45A)2^£| M0|0||^. r^lIIIOI:^ ¥XH(46)2| ^OIOIl 

mo\ m^siut, oi mm^ o\\m ^aie^ii s^^xiis oi¥o<5! ¥t^(a8)d\ ^sacn si 

91101^^ §f^a5{o^ SlCf. 01 ^3fSMi. &^¥XH#?iO|| '^^^ 91101^(47) 

SEm. ^^011 SiCHAjfe. ^gd^ ?j|0|M(47)2i S^^Hf SS^Qjoj L4i^XH S (45A)3f 2] A\0\2Ji MOil 

Si.^¥XH(48)M ^^6^:0 2i^U. 0151^ CH<!li6K)l. £ lOOil £Aiah^OI. ?II0|M(47)2J ^251. 

§stQ](45)2J L4j¥^^3f£J A^0|01l l^a^ MOll i.^¥XH(48)M ^^'oHl 9II0|M(47)M E^^SM 

0|2f ^01. ?IIO{^(47)e :^IIllOI>i ¥XH(46)2I ^'Zf^ S^^^OIIAH 2^A|^ ^^EH^ Sl.^¥ 

XH{48)0il °i6H Si.^A|^o^M1, ^S^^AIOil SiOIAI ^ol ^Hf^^CHOiiAl MUfit^ ^51 

M BOW ^mm ^ 9X0. ccFBfAi, £^^^ p>i3S£i eHAii>i:?h o\^o\j\\ ^q. 

^Ol S^l^m £ 11a LHXI £ 12b0il 2l>loH 

£ 11a^ <:d^(^^ ^5i#^ S 6-34119) ^^X|£) S^:^^^1>^2J ^Ilf^OII £Mm m^m^m UEILHI2, £ 
llbfe <!!l^(^^ m 6-34119) SxISJ ^%^2} ^11^4^011 Ole.^ ^Ah^^^ UEfL41I2. £ 

12a^ ^Ol J\\ 2 ^A|01|£J ^m^OII CHe^ UEILHU. S 12b^ XII 2 ^A|01|£| ^Hf^OII 

£ naOli SAIoh^OI #£HSX|0I| SiCHAj^, 13KHz 5^^011 oiCHAH Soi^(P1)01i UEILf^OI M^fis.^ 

01 ^^^mn m^m ^^st^s se£[. se iiboii saio^^oi i3khz oiiAi si§£j ^ 

^^01 ^^oi ^sFam 9io\ b[^^o\x\ ^q. 

OjOil QloH li\ 2 ^AIOIIOI! °101AH^. H 12aOII HAim^OL ISKHz ^^2\ g£10l 6H:i:ail SiH, IQ^^Hf 
SEt.^. ^ ^AjOllOll aiOIA-i^ ^nilO|:±:¥XH(46)g §^s[Q1(45)2f ^xllS ^xllil^LK :>he¥XHM OllM mm 

M^.l3^sL^^o|^^ ^^i^[[Hoii, oi ^ihioi^¥xh(46)£ ^x-ii^^shs^ bh£ mo. 

5E£h. ga^^ oj|o|e(47)^^ :^II||0|>:: ¥^(46)M :HXi ^Xl£|Oi ai^H^, Zl ^^^^EJA:f\ ofSsf^D. 
SEf[. i^IHIOl^ ¥XH(46)^ S^xHg 0\\m 5^01 ^^^^£1 ^^xHg ^^oHE mn, 0\^0\\ 

s\mm ^gj^ ?iioiM(47)oj s^^^s ^^^ii m sici. 

012^ ^^01 ?-IIO|e(47)^ ^|0|e §S[aj(45)0|| ¥^^H^ XIXISjJH. £E^^ ¥^^^^ 

si^¥JH{48)s Sterns 

SE£[, ::^HiI0l^¥XH(46)M ^XiaUl S^H. ^^Iri:: 9IIOI^(47)£j o\^m §s[I:H(45)£| b^R¥0^| 

Si^^o^fe ^£ ^^^^^ 4^ s^HLK 01 s^oii^ ^^::?i gr&^j s^e^oi Li¥ b:hi £ioi, ^J\\m ^ 

^oi HI 1 ^ x-ii 2 ^Aioii^ :i2^ ^m^^cHoiiAi t.^ 5!oixi&}. aeoii ^sm^ 

xii 3 ^Aioji^ eixi XII 1 ^Aioiioii 9io\ :n§B(i3)3f Air^^sy^ bnoi>i(i4)£f2j MoioiiAj ems 

3[M ^OPI ^t.^ ¥IH(18)2J :)HIHg^gm :?H^&^^AM §^^IlF^CHO||Ai£J gS£ e|j|ii^ ^ 

£ 13^ ^ 112}°] Xil 3 ^AlOjjoi S^X|21 ^S¥M UEfti! ^PIS. £ 14^ £ 13011 U 

E^th 54^¥2| ^«01IM UEiyi a^CHSOICf. £ lOil £A|e[ ¥M2f ^^¥^011 ^ottAi^ #^¥SM m 

£E 13011 SEA|o^^O| S^^^e(12)3f IISe(13)2f2| AfOIOII^ Air^iMi;^ b|| 0l:^(14):>^ ^H^Xl m^9.^ 7?l 
0\mO\D[ UAK22)0II £]5H ilO< USSO^ 9X0. 

M\±m^ tHioi>i(i4)^ :3§EMi3)oi ^^01 ^6^^^^^)^ ^o\\ g^£ioi. n 

^'^mQ\^ UAK22)0I1 USeCf. 

mm, M±m<^ dll0|^(14)£j ^o\^ ^0\B m^2\ 0hgf¥(14A. 14A)^. II§e(13)2l 0^&^¥ 

^Mas ef2}oj :H£IEL^e 01^^3 01 aiD. 

^0| 2)§e(13)2| ^^BB, 4 §4^^^ ^^£J01 9X9.L\, 01 ¥^Oil :J^§¥XH(40)M ^^:>\^om XI 

xlo^^ AH:i^e!i<:^ 2^0101(20)21 sj&m ssfxiieoii sjsh iisaFio aia. 

^m. M:^m{^ tHI0|>i:(14)2| 0hg-¥(14A)2j ^^&¥Oil^ ^ m^^^ OlPOiSl I)§B2| 3¥ 

M 3«cH£ 2 mm mm :?^^¥XH{40):?^ ^xiate ^^trcsae oioii simoFfe 

e 4,^6^^^Eno^lA^ ^siMhs^ o\mo\B ^'21 s4^¥(50):?^ ^xiaoi 2^0. oim 5 

=4^¥(50)£J 12§&(13)2j &¥ ^0|2f ^01 ^^^^21 >12.|(L4). OilM MS 0.3mm 

oiefsoi oi m¥^oil oiig mm n^s^ e^^e i^^^ ^^m^s\ 

SIH{51A. 516):^^ ¥^^^M ^eJEIOi 2iCf. 

01 gffl^ 5>^^(50)oj ^^31 II§e(13)B¥2J ^eiO| ::J^e¥XH ^^l.K5E^e SF^&^^OOli cn?>^m^ m 
AFOIOll :iHXHA|^ SIH(51A)2f, :?^^¥XH ^^SfOII 3^12^^ ^^tfOli □l>^oh^ SMOIOll :)HXHA|^ gffi(51B) 

M oi¥oixi:q. axt£i sm(5iA)oii sish. :?^^¥IH ^^s>^2i g^^^^s sssm, ^xfsi sih(5ib)oii 2|6h 

^Ol I)Se(13)3h Ali^Eii:^ tH|0|>^(14)e.K)|| ^D\^ HOI^ S. ^. SB^e SUIT 4- 2i£^ £j01 9X 
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Ei(51A. 51B)M DWJWMd\^m ^9.B^. gE-l(51A)0il °JoH. AH^li<i3 bllOl^ USeZfOII 

SE§.K SEH(51A. 51B)M ^XIS^^AM. /H^l!^ Hl|0|>i2^ 32§©3f2| ^s.^ ^^EH£ e^S2fA| 

^ ^ SAP. 

^t-^. SItl(51A, 51B)M ^£IA13|XI 3^31. SE 1011 £A|«[ 51^4^ ^^lissjog j^j^^i^^^m se 

^Ol g& £ 15a UIXI £ 16b0il 2Ji^^m ^Se^Cf. £ 15a^ ^Ifl^C^^ ^5l#^ S 6- 

34l19)§X|2j ^ernj ^Ilf4-01l Qje^ UBUiZl. £ 15b^ <!il^(^^ ^oi#^ S 6- 

34119) §X|2J eBHU ^^ITSJ ^Ilf^Oll ^^^^^M £ 16a^ X|| 3 ^AIOIISJ ^EF^^Oil CJi 

£ 15a01l £A|6F^0| #£HSx|0]| 2iCHA1^. ^m4^C|jOil 2iCH 200-lOOOkHz °j g^UIOil^. 

fieiM{P2)0il UEIU^OI 3 ^OilAi gElM M 4^ ai^oi , S£^ Se!M(P3)01l UEIU^OI AII^OIIAH ^^E.^ 

OlOil CHoHAi 7^1 3 ^AIOIIOII SAOiAH^. 200-IOOOkHz S^LHOIIA^. eaHSxIOll M 4^ 21240 3 

gSi^^^OI OF^ ^^6H 16a), SEt[. ^^^^§011 ShoHAI^ Sei^(P4)CHI UEfy 1 ^^^^S 

^ ^:>tI2 2i^LK 2 ?l^^^^0| ^goH 2ACH(£ 16b). ^IlF^^CHOll A] m^m B:HI 

^oi ^Aioiioii sioiAi^. i}§5.Ki3)£i §ki 0I510II cHirm^ Ai^ey<!f! mo\±(^4)s\ 

S4=^(50)M ^^fJl^U. ^CH£ 90 £ ^^tT^^ a^^^o^ s^^s^ ^ o^o^ o^aH 

^^ ^^^olo^£ mn, o\\m mm £ uoii sAim^oi ss^^si ^s^^^o^ s^shs m^o\, oi s^oii 

^. 01 mm D>£F ^x^l^^^ g^s^^°J SII-|(51)e 3HXHA|5|£^ e^O. 

SEth. 0|^^°| ^gOil SAOIAHfe. e lae^^ ^s^h ^oQi, 3^5HA1 ^SSSi^U, X-ll 1 ¥E1 Xil 3 2] 

^AIOIIM iiSI^ 2 :iH 3 ^mAm xH§o^£^ >i« g^OIQ. 



01 ^^ ^Se[ ^^01. s ne^si §xioii 2jo^s QM^f ^oi ¥101^ ^ms.ji^m ^'mm ^ 

Ai ggfi^^ ^ 9111. ji^xH^oii cHeAiiJ ^ s^hdi. ^aii>^ai2| ^^^.^ai^j ^ 21 

p. 

x-ii 2 ^Aioiioii sjoF^, :?^^^xH0ii e^si.^ ^xhm :?hxhai?i ^ei:^ ^iioimm ^xiohSE^ 5i«^os. m 
ai i}«^nf4^cH0iiAH ^^m ^XMm ^ ?io\. ji^ jh^oii Q\mM^ ^ 2ia. 

Xil 3 ^AlOjlOII 2\m^, inseSj i>^B¥2f A^::^::^^!<:f b1IO|:±:2J ifB^ZfOll 90* &^t,^^^ UtE 
Se^ ^?HI^^ J^^QW 0\mM^ ^ 9XO. 

(57) &^Sf mm 
1 

^ gj^l 

2 

331 1 SrOil SlOiAi. &^¥XH2j 0,5-~5kg/cm'o! Shfe g«[ 5{g 

3 

XII 1 1>^0|| £101AH. ^^:^| &^¥XH2^ 0.05-0.2nifii ej ^S^^ 3Ffe §xl. 
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4 

XII 1 mm ?JiO\M, ^oi &^^JH^ oii^Ai 4- XI ss[jqifi ^s^^ 
XI. 

5 

^^1 1 1,^011 2Ao^A^. ^^:'l &^¥JHfe ¥5ii&:?ii s^^jiiis 5$^6^^ m^^^ §xi. 
xii 1 i^oii aioiA-i. &^^xHfe ^dis:?ii sssf^ m^9.^ sxi. 

7 

XII 1 i>^oii aicHAi. D\m^7^^mM, cHMii^fij ci^fro^£s ^^xm ^\om ssrcHSf. 

^oi gsrcHoii sBgj^^ ^noiMM s&oh^ &s^xHM sEm =?mm^ § 
XI. 

s^sr 8 

XII 7 E^oii aio]/H. ^oj &^^XH^ ^£ia:^i s^^xiiM s^^^fe m^^^ sxi. 

S^S 9 

XII 1 mow 2ioiAH. AH^e<!f 2[oiojoii £ioH ^:)\ J[m¥y}\m Q.m^\^m^\\ ^xim^ :a§ ¥XH2f, 

^^:?l AH>^l!iif £fO|CH e^^Oll ^XlSiH. S^^AIOIL ^0| ^^^^1,^3^. ^^^^1>^3^ ^JHo^^ ^^l^OII 

^^\^ :Q§^XH2| BBm ^Xm^ gUi^XHM SEe[ ^bloF^ ^S^S Sh^ 5|g § 

XI. 

g?l>^ 10 

XII 9 ?>^01l 910\M, gH^XH^ ^£1^ H^m SS^Sfe 51^ ^S^S 5|g §xl. 
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